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GIDMaPS: Global Integrated Drought Monitoring and Prediction System 

Multivariate Standardized 
 Drought Index (MSDI)  



Multi-Index Drought Monitoring 

Sample time series of the 6-month SPI, SSI and MSDI for a grid cell (Location: longitude 

100 W and latitude 30 N).  



Probabilistic Drought Prediction 

2-Month Lead 

Dec. 2014 

2-Month Lead 

Jan. 2015 



Drought Definition and Indicators 
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AN:  Above Normal (> 66th Percentile) 

NN:  Near Normal 

BN:  Below Normal (< 33th Percentile) 
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Early drought onset 

detection using 

satellite observations? 



Integration of AIRS Data into GIDMaPS 

Relative 

Humidity 

(AIRS Data) 

Precipitation 

(MERRA) 
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Integration of AIRS Data into GIDMaPS 

Farahmand et al. 2015; http://www.nature.com/srep/2015/150225/srep08553/full/srep08553.html 
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Integration of AIRS Data into GIDMaPS 

Probability of drought detection (i.e., fraction of detected drought) when 

Drought Onset (DO) based on SRHI is less or equal to that of SPI (a), 

mean lead time based on SRHI relative to SPI (months)(b). 

Farahmand et al. 2015; http://www.nature.com/srep/2015/150225/srep08553/full/srep08553.html 

http://www.nature.com/srep/2015/150225/srep08553/full/srep08553.html
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Prediction component is 

based on a drought 

persistence  model which 

requires historical 

observations. The seasonal 

drought prediction 

component is based on two 

input data sets (MERRA and 

NLDAS) and three drought 

indicators (SPI, SSI and 

MSDI). 

 

Ai+1(1)= Si-4+ Si-3+ Si-2 

+Si-1+ Si +S(1)i+1      

Ai+1(2)= Si-4+ Si-3+ Si-2 

+Si-1+ Si +S(2)i+1 

...... 

 

Ai+1(m)= Si-4+ Si-3+ Si-2 

+Si-1+ Si +S(m)i+1  

GIDMaPS: Global Integrated Drought Monitoring and Prediction System 

May (1-month lead)

-120 -100 -80

30

35

40

45

June (1-month lead)

-120 -100 -80

30

35

40

45

July (1-month lead)

-120 -100 -80

30

35

40

45

August (1-month lead)

 

 

-120 -100 -80

30

35

40

45
-2

0

2

May (1-month lead)

-120 -100 -80

30

35

40

45

June (1-month lead)

-120 -100 -80

30

35

40

45

July (1-month lead)

-120 -100 -80

30

35

40

45

August (1-month lead)

 

 

-120 -100 -80

30

35

40

45
0

0.2

0.4

0.6

0.8

1



1-
 6

-M
on

th
 F
or
ec
as
t 

~ 30 Years Precipitation Data 

1979 NOW 

~
3 

Mo
nt
hs
 R

ea
l-T

im
e 

Prediction component is 

based on a drought 

persistence  model which 

requires historical 

observations. The seasonal 

drought prediction 

component is based on two 

input data sets (MERRA and 

NLDAS) and three drought 

indicators (SPI, SSI and 

MSDI). 

 

Ai+1(1)= Si-4+ Si-3+ Si-2 

+Si-1+ Si +S(1)i+1      

Ai+1(2)= Si-4+ Si-3+ Si-2 

+Si-1+ Si +S(2)i+1 

...... 

 

Ai+1(m)= Si-4+ Si-3+ Si-2 

+Si-1+ Si +S(m)i+1  

GIDMaPS: Global Integrated Drought Monitoring and Prediction System 

𝒇(𝑷𝒓𝒆𝒄𝒊𝒑𝑶𝒄𝒕−𝑴𝒂𝒓)  SSISRHISPIf SepJun ,,



• Climate Index: SOIApr-Sep, PDOApr-Sep 

• SPIJun-Sep 

Preliminary Results 
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• Climate Index: SOIApr-Sep, PDOApr-Sep 
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California Drought 
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